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Dear S i r  , 
.4 f e w  days ago, Dr.V.Subrahmanyan received a l e t t e r  from 

Dr.D.L. Shr ivas tava  in t imat ing  t h a t  you were anxious t o  know how 
t h e  immunological experiments wi th  e lephants  
i n  January,  1952, were progressing.  I have been asked t o  write t o  
you i n  t h i s  mat ter .  

you i n i t i a t e d  here 

In  A p r i l  l a s t  y e a r ,  I had r epor t ed  t o  you the  r e su l t s  of 
t hese  experiments which Dr.T.R. Doraiswamy and I j o i n t l y  c a r r i e d  
out .  I n  the  covering l e t t e r ,  I had a l s o  ind ica t ed  t h a t  it would 
n o t  be poss ib l e  t o  do any f u r t h e r  work on account of t h e  unhelpful  
a t t i t u d e  taken by the  a u t h o r i t i e s  of t h e  Mysore Fores t  Department. 
I wonder whether you rece ived  my l e t t e r  o r  i t  gave t h e  impression 
t h a t  we were s t i l l  cont inuing wi th  t h e  experiments. .4nyway, I am 
enclosing he re in  a copy of t h e  r e p o r t  I had a l ready  s e n t  you. 

I n  s p i t e  of my personal ly  meeting the Chief Conservator of  
Fo res t s  and explaining the ob jec t  of our s tud ies ,  i t  was not  possible  
t o  g e t  h i s  concurrence t o  f u r t h e r  experiments on elephants .  He appears 
t o  have ac t ed  on t h e  advice of t h e  Veter inary  Off icers  who tend t o  be 
over# cautious,  p a r t i c u l a r l y  because these  animals , a s  beas t s  of burden 
or  otherwise,  a r e  va luable  a s s e t s  t o  the Government, .41so they a r e  
none t o o  c e r t e i n  t h a t  bleeding and i n j e c t i o n s  of fo re ign  p ro te in  a r e  
innocuous t o  the  animals. 

Moreover, t h e  mahouts o r  keepers are,  l i k e  Captains  of s h i p s ,  
t h e  r e a l  masters of t h e  elephants .  Each animal is assigned as the  
l i f e - l o n g  ward t o  a mahout and becomes very  much a t t ached  t o  him i n  
course of time. .4nd t h e  mahouts a r e  held respons ib le  f o r  t he  h e a l t h  
and phys ica l  f i t n e s s  of  t h e  animals i n  t h e i r  charge. Being mostly 
uneducated, t h e i r  minds a r e  r idden with pre judices  and s u p e r s t i t i o n s .  
They be l i eve  t h a t  bleeding and i n j e c t i o n s  w i l l  cause harm t o  the ani- 
mals i n  the long run and undermine t h e i r  s t r eng th .  The Off icers  do not  
go ve ry  much aga ins t  t he  wishes of t hese  men. For,  they  w i l l  blame 
the  experimental  t reatment  should, a t  a l a t e r  d a t e ,  anything go wrong 
wi th  the a n i m a l s , & %  i n  t h e  n a t u r a l  course of  t h ings .  
f irst  day when you were he re ,  you must have sensed t h e  unwill ingness 
of t h e  mahout# t o  allow us  t o  take a small  blood specimen from h i s  
animal. On l a t e r  occasions,  we had considerable  t roub le  i n  coaxing 
them t o  agree t o  our taking blood samples from t h e i r  wards. 
ignorance and pre judice  combined t o  s t a l l  t h e  experiments so enthu- 
s i a s t i c a l l y  s t a r t e d .  

Even on the  

Thus 

I t  was w i t h  t h e  deepest regret  and only because 
(P.T.0) 



- 2- 
i t  could not  be helped i n  the  l e a s t ,  I f i n a l l y  decided t o  d i s -  
cont inue.  the  experiments . 

4 -4s f o r  t he  r e s u l t s  a l ready  'tjbtained, those r e l a t i n g  t o  
ant ibody formation a r e  inconclusive and have t o  be repeated 
whenever t h e  oppor tuni ty  a r i s e s  i n  t h e  f u t u r e .  S tudies  on 
complement have ind ica ted  t h a t  f o r  some reason elephant  blood 
serum shows low complement a c t i v i t y .  Whether t h i s  i s  a t r u e  
cha rac t e r i s tk f  of t h e  spec ie s  or due t o  the  complement or  i t s  
e s s e n t i a l  components being bound t o  some blood c o n s t i t u e n t  i s  
t o  be determined. The l a t t e r  may be a s p e c i a l  f e a t u r e  of the 
e lephant .  I would l i k e  t o  know how t h i s  could be ver i f ied  
experimentally.  I may mention here  t h a t  i n  fou r  animals whose 
blood p i c t u r e  we examined high' l ecucocyt ic  counts (14-24,000) 
were found, the  count increas ing  wi th  the age of t he  animal. I 
wonder whether t h e s e  f ind ings  have a d i r e c t  bearing on the  low 
complement a c t i v i t y  observed. Fur ther  experinents  a r e  needed t o  
throw l i g h t  on these poin ts .  I would e a r n e s t l y  s o l i c i t  your 
va iuab le  suggest ions on these  aspects. If you could o u t l i n e  
any simple e l u c i d a t i v e  o r  confirmatory experiments, I w i l l  t r y  
t o  put them through. 

1 -  

Could t h e  f i n d i n g s  w i t h  regard t o  the complement be recorded 
i n '  some s u i t a b l e  journa l ,  if necessary,  a f t e r  some f u r t h e r  work? 
They may serve a s  a b a s i s ,  however prel iminary,  f o r  any f u t u r e  
experiments .4t any r a t e ,  i t  w i l l  h e lp  t o  avoid needless  repe- 
t i t i o n  of t he  same type of experiments. I am hopeful  t h a t  the 
co-operation and a s s i s t a n c e  of the Fores t  Department could be again 
secured f o r  any f u r t h e r  s t u d i e s  on the complement, provided l a r g e  
or  reDeated bleedings a r e  not  cal led for. We w i l l  take up the 
mat te r  a t  t h i s  end a f t e r  hearing from you. 

I bel ieve  I have conveyed a l l  t h e  information you probably 
wanted. Should t h e r e  be any po in t s  on which you r equ i r e  fur ther  
c l a r i f i c a t i o n ,  I w i l l  g l ad ly  f u r n i s h  t h e  d e t a i l s .  

Hoping t o  have your considered advice on the above, and 
w i t h  g ree t ings  and r e s p e c t f u l  regards ,  

Enel/ 
Yours s i n c e r e l y ,  

I'e.U.8 I Q R b & u r a  
(M.V Lakshminarayan Rao) 

I .  

Prof  . 1.4. Heidelberger , 
Professor  of Biochemi s t r y  , 
College of Physicians & Surgeons, 
Columbia Univers i ty ,  
NEW YORH. U.S..4. 



1 r n ~ o ~ o ~ r c . 4 ~  EXPERIMENTS WITH ELEPHWTS 

(Carried out i n  Mysore - January-March, 
1952) 

( I n i t i a t e d  by Prof.  ]MI. Heidelberger) 

- :o:-  

The object of the experiments was t o  study: 

(a)  the oomplement a c t i v i t y  of elephant blood, 

(b)  the formation of antibody i n  elephants t o  
injected human Y -globulin. 

and 

The animals were made available through the courtesy and 
co-operation of the Forest Department, Government of Mysore. 

Comlement .4c t i v i  t Y : 

Blood was drawn from the ear vein by means of a s t e r i l e  
canula and rubber tubing and collected i n  a steri le tube. 
was preserved i n  an ice-bath and transported t o  the laboratory 
where the serum was separated by centrifugation. 
was stored a t  deep-freeze u n t i l  required fo r  t e s t .  
were carried out within 24 hours a f t e r  drawing the blood and 
i n  some cases immediately after the serum was separated. For 
the  quantitative estimation of  complement a c t i v i t y  the method 
described i n  Kabat & Meyer's HExperfmmtal Imuno Chemistry 
(1948)?' was closely followed, 

It 

The serum 
A 1 1  t e s t s  

The r e s u l t s  a re  tabulated below: 

HNS 6 55 " 

TRN 8 50 I' 

25 

40 

45 " 35 

30 " 20 
PAD Q 
LID 9 
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The blood complement a c t i v i t y  of the elephants tes ted  -- appeared t o  be very low a s  com- 
pared t o  tha t  of the guinea p i g ,  

I n  the case of three elephants ( &’, HNS and TRN), 
the  t e s t s  were repeated, the blood being imei l ia te ly  trans- 
po r t ed  i n  i c e  t o  the laboratory (within 20 minutes a f te r  
bleeding) for serum separation and tes t ing.  
however, was found t o  be the same as before. 

The ac t iv i ty ,  

Normal saline ext rac ts  of the c l o t  a f t e r  serum sepa- 
r a t i o n  were t e s t ed  and found t o  have l i t t l e  res idual  ac t iv i ty .  

The serum of elephants when mixed with t h a t  of the labo- 
r a to ry  guinea pig serum did not a f fec t  the ao t iv i ty  of the 
l a t t e r  

&ah- The experiments made it - t ha t  the observed low 
complement a c t i v i t y  of elephant blood serum was not due t o  
loss during transport  and the short  periods of oold storage 
or the holding up of complement by the blood clot, nor t o  
t h e  presence of any an t i - ly t i c  fac tors ,  Based on these re- 
s u l t s ,  the obvious inference seems t o  be t h a t  the complement 
content of elephant blood is i t s e l f  low .9 possible a l t e r -  
native is t h a t  the complement OF some of its essential compo- 
nents are firmly bound t o  some blood constituent which may 
be a special  fea ture  of elephant blood, a t  any r a t e ,  of the 
animals examined. 

, b t ibodv  Formations 

Two b u l l  elephants, BGR ( 8, 65 years) and HNS( if 60 years: 
were injected 20 cc,intravenously and 25 ec. subcutaneously of 
a ster i le  20 per cent solution of human Y-globulin i n  physio- 
logical saline. 
mals prior  t o  the inject ion,  

Blood specimens were drawn from both ani- 

The second one (ENS) went into‘heat’a few days a f t e r  
t he  inject ion and became unmanageable so far as bleeding was 
concerned. Observations were therefore confined t o  the other 
animal only. 

.4s the  Veterinary Officers as w e l l  a s  the keepers in- 
charge of the elephants had strong objection t o  any large 
bleedings only small specimens were drawn for t e s t  purposes 
a t  weekly in te rva ls  
s i x  weeks, the f i f t h  bleeding being taken a for tnight  after 
the fourth. 

The observations were continued f o r  

Qual i ta t ive  tests indicated t h a t  b t i b o d y  forma ti on 
(P-3. * 1 
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a f t e r  the first week,reached a maximum a t  the 

end of the t h i r d  week and tended t o  f a l l  off thereaf ter .  
.4t the end of the six weeks, the  t e s t  was weakly positive. 
Quantitative estimati6n (according t o  procedures given 
i n  Kabat and Meyer's book) showed tha t  the serum antibody 
content a t  maximum response corresponded t o  0.15 mg M/ml. 

By the time we completed 4 weeks' observation, the 
l o c a l  Forest Officer informed us tha t  we would not be per- 
mi t t ed  t o  carry out any harther experimental bleeding or 
treatment. The l a s t  bleeding was a matter of special  con- 
cession t o  us. Therefore the desensit ization s tudies  could 
not be put through. 
of Forests wi th  the request t h a t  he may please place a t  our 
disposal a t  l e a s t  one or two animals fo r  continuing the 
studies.  We received the categorical  reply tha t  as the 
Veterinary Officers were not cer ta in  tha t  the proposed 
experimental treatment and repeated bleedings would be 
innocuous t o  the ultimate health and physical f i t n e s s  of 
the animals, the request could not be acceded to .  The 
experiments had, therefore,  t o  be regre t fu l ly  discontinued 
w i t h  the above , ra ther  preliminary, observations 

We approached the Chief Conservator 


